all persons born in 1950 or earlier. The census was started on 4 July 1966 and continued intensively for two weeks; thereafter visiting was continued in order to make contact with households not seen during the main census period.
The questionnaire asked for information concerning the presence of certain specified disabilities and impairments, use of hospital services during 1966, occupation, age of leaving school, and civil (marital) state. The questionnaire was designed for self-administration but in many cases it was completed by the census taker in accordance with replies given by the person who answered the door. The only restriction placed on this was that proxy replies from persons who were not near relatives of the person enquired about were not accepted. We consider that the questions asked were of a sufficiently public and factual character to warrant this procedure.
The actual questions asked with regard to hospital services were: frequency of out-patient attendance or the duration of in-patient stays from the replies. The aim was to discover which hospitals were used by the population of the survey district.
ANALYSIS OF HousE-To-HoUSE CENSUS
RESPONSES
The sample of dwellings contained 5,546 addresses eligible for enumeration. Full information was obtained from 5,499 (99-2 %) . This yielded a population of 18,347 persons of whom 13,903 were born before 1 January 1951 and completed the questionnaire. Sufficient data were not obtained on six persons and these have been eliminated from the analyses which follow. Table I shows the number of in-patient and outpatient mentions made by the persons enumerated. (The period enquired about wasjust over six months.) A 'mention' means that one person was shown by the questionnaire to have been a patient at one hospital. If a person attended the same hospital more than once, only one mention was counted, except that in-and out-patient usages were reckoned separately; thus a person who had been an in-patient and an out-patient at the same hospital was counted as having one in-patient mention and one out-patient mention. If a person was shown to have attended more than one hospital, one mention was counted for each hospital, even if the hospitals belonged to the same administrative group. Throughout this paper casualty services have been included in outpatient services, since it was felt that respondents could not be expected to distinguish between them.
It will be seen that older men use hospitals more than younger, whereas for women the highest inpatient usage is in the childbearing years. There is a trend towards more hospital usage by the lower social classes. No. Table III divides the respondents into four categories according to whether they stated that they were out-patients, in-patients, both or neither during the six-month period enquired about.
CHECK ON ACCURACY OF REPORTING
A stratified random sample was drawn of those who replied to the questionnaire: the strata were the four categories of reply indicated in Table III . The census replies of the sampled persons were checked against the hospital medical records. Records were searched for hospital experience occurring between 1 January 1966 and 10 July 1966-the latter being the estimated date by which 50% of the census questionnaires had been completed. Table IV shows the way in which the sample for checking was drawn. The number of different hospitals mentioned in the census was very large, and it was completely impracticable to check the records of all hospitals mentioned. Even if this had been possible it would have provided no check against the possibility of a person being recorded as a patient at a hospital which had not been mentioned by any person in the census. Table II shows, however, that a large proportion of all hospital mentions were of 10 hospitals only, namely, the six It should be noted that recorded hospital usage is likely to be underestimated by the procedure adopted, since not all persons were looked for in the medical records of the peripheral hospitals. There is, therefore, an inherent bias towards 'overreporting' or 'under-recording', but only at the peripheral hospitals. (Nuffield Provincial Hospitals Trust, 1955) and the Barrow and Fumess study (Forsyth and Logan, 1960 served by the principal hospital is over-estimated. In certain conditions it is reasonable to ignore c as being very small. Such conditions prevail where the district being considered is geographically isolated. However, if it is part of an urban area with good communications, c may be of considerable size.
There are two methods of dealing with this problem. One is to increase the number of hospitals surveyed (ideally until all hospitals in an area are included), thus moving some admissions out of the category c into b. The other is to obtain a direct value for a + b + c by obtaining information from the people ofa district rather than from the hospitals. However, information obtained in the latter way will be subject to reporting errors.
In Table VI the figures of Table V have been multiplied by the reciprocal of the sampling fraction for each stratum of the sub-sample, to yield estimates of the numbers correctly classified and misclassified in the total enumerated population. The percentages in the right-hand column give the distribution according to the census replies, and in the bottom row the estimated distribution according to medical records. The net tendency is clearly towards overreporting or under-recording of hospital experience. Table II (for all men, all women, and both sexes) and gives the corrected estimates for redistribution of mentions between hospitals. The notable shift away from peripheral hospitals produced by the correction may be due in part to the shortcomings of the design referred to above. The tendency for men to use peripheral hospitals more than women remains when the correction is applied. groups to be drawn from Tables I to III are scarcely affected by the corrections: the generally lower degree of usage after correction, however, is clear.
ESTIMATED RESULTS OF THE BALEY METHOD. Table XI shows that 56-3% of the hospital in-patient usage in the area of study is in the St. Thomas's Group. The denominator for this percentage is the total hospital usage of the sample of people in the area, and the numerator that part of the usage which was at St. Thomas's. This percentage thus corres- If only 10 hospitals-the St. Thomas's Group and the 'four other local hospitals'-were surveyed, then a (Table VII) Table XIII shows the distribution of hospital mentions found between hospitals, distinguishing these 93 hospitals from others. Therefore it is possible to compare estimates derived by the two methods of the contribution which the area of study makes to the total population served by St. Thomas's (Table XIV) . The constant 5 allows for the fact that the census was a 20% sample; children and institutional residents are excluded. These figures give a measure of the magnitude of the differences in results obtained by a household survey and the Bailey method. Tables I to III and X to XII, are of some interest, but because of the period of enquiry (just over six months) and the fact that information was not asked for about individual hospital episodes, it is difficult to find strictly comparable data from other sources. However, Ferguson and MacPhail (1954) showed that, of the population of two Scottish counties, 7'29% had been in-patients and 11*06% out-patients during a period of 12 months shortly before the inception of the National Health Service. Their rate for out-patients is a good deal lower than those presented here, but the introduction of the National Health Service itself was responsible for a great increase in out-patient consultation. The United States National Health Survey (1965) showed that 9'3 % of the population of the United States were likely to become in-patients during a period of 12 months. These figures should be compared with Tables III and XII. The errors of reporting found are in the opposite direction from those reported by American studies. The United States National Health Survey (1961) found that persons tended to under-report their in-patient experience to the extent of about 10% of all hospital stays. Similar tendencies to under-report have been found by Solon, Sheps, Lee, and Barbano (1962) and Haggerty (1965) .
Discrepancies may be due either to report error or to record error. The former is the initially preferable hypothesis, since the census questions were answered from memory and frequently by a person other than the person concerned. On the other hand, this type of error is more likely to be in the direction of under-reporting, as in the American study, than of over-reporting. It is likely that a person would omit to report a hospital episode because of failure to recall, or (if reporting for another person) because he had not been told of it. It is much less likely that he would 'invent' a hospital experience which had never occurred.
The possibility of record error must be considered. This may consist of failure to record certain hospital episodes, loss of notes concerning these episodes, or failure on the part of the searchers to find the record of these episodes. Little can be said as to the likelihood of the first two types of error, but as regards the third it should be said that the records of all departments of the short-list hospitals were thoroughly searched by members of this Department, and that the greatest possible co-operation was given by medical records officers, consultants in charge of special departments, and all staff concerned with medical records.
If report error is a major factor of the reportrecord discrepancy, certain trends with age and social class may be expected. Failure to recall accurately may be due either to failure of retention, or to lack of motivation to recall accurately, or to both. Poor retention is characteristic of the elderly, and poor motivation to co-operate with a social survey may be associated with lower social class. Table IX shows the proportion of persons classified 'correctly' (i.e., assigned to the same category of hospital usage by both report and record) in relation to sex, age, and social class; some superiority can be seen in the higher social classes and in the younger women, though not in the younger men. This may possibly indicate that reporting error is an important factor in producing discrepancy between report and record.
The above discussion of error is somewhat inconclusive and gives us no clear indication whether to prefer the statements of the census respondents or the medical records as the more accurate indication of actual hospital usage. We should, however, be reluctant to prefer answers given from memory to written records unless we have strong reasons for presuming the latter to be inaccurate.
Taking response error into account, tentative conclusions can be drawn as to the value of the two methods of studying the demand for hospital services. The discrepancy between the figures estimated to be produced by Bailey's method, using a survey of 93 hospitals, and the records as found by the present study is considerably smaller than the discrepancy between records and reports in the present study. This would indicate that the Bailey method would be preferable even in a conurbation, apart from the need to survey a very large number of hospitals. This problem, however, may be overcome for some purposes by the use of the Hospital In-Patient Enquiry. The report for 1958 (Ministry of Health and General Register Office, 1961) contains an analysis of in-patients by district of residence and hospital at which treated, and such an analysis makes it possible to estimate the population served by any hospital, provided that the populations of districts are known. However, it is based on a 10% sample, is subject to some degree of inaccuracy in the drawing of the sample (Bennett, 1966) , and does not analyse by speciality or diagnosis, so that Forsyth and Logan's (1960) procedure is not possible.
It seems likely that the best way of estimating hospital bed and service requirements in conurbations may be area-based rather than hospital-based, i.e., one should study a particular area and observe the demand for hospital services from the residents in that area without distinguishing between the hospitals by which this demand is satisfied. One may then arrive at reliable figures for the use of services in relation to population, and these services could then be provided at centres scattered according to the degree of specialities of the population and density of the population.
Such a procedure does not assume, as Bailey's does, that a hospital need always continue to serve to the same extent the precincts which it serves at present. It is a procedure oriented to regional planning, not to single-hospital demand forecasting.
SUMMARY
This study is an attempt to measure the hospital utilization of people living in a defined urban area. Results are presented of a house-to-house enquiry into hospital utilization of individuals residing in a random one-in-five sample of dwellings in North Lambeth, and are compared with those of a search of the appropriate hospital records.
In the period of enquiry (approximately six months) of the population of 13,903 persons aged 15j or over, 81-7% did-not attend a hospital, 12-9 % were out-patients only, 0-9 % were in-patients only, and 4-3 % were both in-and out-patients. Of the out-patients, 65-5 % attended the St. Thomas's Group, 25-7 % four other major hospitals, and the remainder attended 93 peripheral hospitals. Of the in-patients, 62-0 % were admitted to the St. Thomas's Group, 14-4% to the four other major hospitals, and the remainder to the peripheral hospitals.
It is shown that older men use hospitals more than younger men but for women the highest in-patient usage is in the child-bearing years. There is a trend towards more hospital usage by the lower social classes. Men use peripheral hospitals more than women and those who use peripheral hospitals are more of social classes I and II.
Errors in the reporting of hospital utilization were found. In contrast to other experience of a tendency to under-report hospital in-patient experience, in general individuals tended to over-report. Analysis by age and social class revealed that the higher social classes and younger women reported more accurately, suggesting that reporting error is an important factor. Alternatively, some possibility remains of error in the search of hospital records. No conclusive explanation for this over-reporting was found. The effects of these errors are presented.
This method of assessing* hospital and bed-service requirements in a conurbation is compared with the method proposed by Bailey.
